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(54) PRODUCTION OF Mn-Zn FERRITE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To regenerate and use the waste of the baked material of Mn- 
Zn ferrite sintered compact. 

SOLUTION: The baked material of Mn-Zn femte is ground to give powder. The powder is 
reused and the components are adjusted to have a composition comprising 44.0-50.0 mol% 
of Fe203, 4.0-26.5 mol% ZnO, 0.1-8.0 mol% one or more of Ti02 and Sn02 and rest of MnO 
and, if required, 0.1-16.0 mol% Cub. The mixed powder after the component adjustment is 
molded and baked. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
daxnages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mn-Zn The powder which pulverized and acquired the baking object of a ferrite is reused. 
Fe203 44.0 - 50.0 mol%, ZnO 4.0 - 26.5 mol%, 1 of Ti02 and Sn02 sorts, two sorts 0.1-8.0-mol %, the 
remainder Mn-Zn characterized by performing a quality governing so that it may become the component 
presentation of MnO, and performing shaping and baking using the mixed powder which finished this 
quality governing The manufacture approach of a ferrite. 

[Claim 2] Mn-Zn The powder which pulverized and acquired the baking object of a ferrite is reused. 
Fe203 44.0 - 50.0 mol%, ZnO 4.0 - 26.5 mol%, 1 of Ti02 and Sn02 sorts, two sorts 0.1-8.0-mol%, 
CuO 0.1 - 16.0 mol%, the remainder Mn-Zn characterized by performing a quality governing so that it 
may become the presentation of MnO, and performing shaping and baking using the mixed powder 
which finished this quality goveming The manufacture approach of a ferrite. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the oxide magnetic material, especially Mn-Zn which have soft 
magnetism. It is Mn-Zn which starts the manufacture approach of a ferrite and makes reuse of the waste 
of a baking object possible in more detail. It is related with the manufacture approach of a ferrite. 
[0002] 

[Description of the Prior Art] As a typical oxide magnetic material which has soft magnetism, it is Mn- 
Zn. There is a ferrite and it is used abundantly as the low loss material and the various inductance 
components which are conventionally used for a switching power supply transformer, a flyback 
transformer, a deflecting yoke, etc., the impedance component for an EMI cure, an electric-wave 
absorber, etc. this Mn-Zn a ferrite ~ more [ conventionally / generally ] Fe(s) 203 than 50 mol% - 
average - Fe 203 of 52 - 55 mol% 10-24 mol% ZnO and the remainder It has the fundamental 
component presentation containing MnO. Usually Fe 203, ZnO, and MnO After mixing each raw 
material powder at a predetermined rate, It considers as a predetermined configuration through each 
process, such as temporary quenching, grinding, a quality goveming, granulation, and shaping, and by 
pouring nitrogen after an appropriate time, in the reducing atmosphere which lowered the oxygen 
density sharply, baking processing which holds at 1200-1400 degrees C for 3 to 4 hours is performed, 
and it is manufactured. 

[0003] Here, the reasons made into a reducing atmosphere at the above-mentioned baking process are a 
lot of Fe(s) 203 which become more than 50 mol%. Since it contains, it is because ebumation will not 
fiiUy progress if it calcinates in atmospheric air, but good soft magnetism is no longer acquired. 
Moreover, Fe3+ Fe2+ generated by reduction has a forward crystal magnetic anisotropy, and is Fe3-l-. 
Fe2-f- according to such a reduction reaction at having calcinated in atmospheric air, although there was 
effectiveness which negates a negative crystal magnetic anisotropy and raises soft magnetism It is 
because it becomes impossible to also expect generation, in addition, the above-mentioned grinding 
process - setting -- mean particle diameter - about - 1 .0-1 ,4 although it is grinding so that it may be set 
to mum - this - 1 .4 It is because a desired consistency will not be obtained at the time of baking if 
larger than mum, but the treatment of fine particles will become difficult on the other hand if smaller 
than 1 .0 micrometer. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned Mn-Zn In manufacture of 
a ferrite, although much waste is generated for the reason of a surplus, a defect, etc. at each process 
Although there is no problem special to the reuse about the scrap wood generated at the process before 
shaping, it is difficult to carry out reuse for the below-mentioned reason about the waste of the baking 
object which produces defects, such as a poor dimension, a crack, and a chip, at a baking process, and 
serves as a scrap, and the present condition is canceled as it is. 

[0005] It is Mn-Zn if why the reuse of the waste of a baking object becomes difficult is explained here. 
Rate-limiting [ of the baking process of a ferrite ] is carried out to the hole concentration of oxygen ion 
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with the slowest diffusion rate in the configuration ion. The factor which governs this is Fe 203. It is the 
oxygen density of a content and an ambient atmosphere, and is Fe 203. It becomes easy to generate the 
hole of oxygen ion, so that the oxygen density of an ambient atmosphere is so low that there are few 
contents. However, conventional Mn-Zn A ferrite is Fe 203. Since it contains more mostly than 50 
mol%, it faces that the hole of oxygen ion decreases and many holes of iron ion, manganese ion, and 
zinc ion generate. That is, conventional Mn-Zn When the baking object of a ferrite tends to be 
pulverized and fabricated and it is going to reuse it Although it must calcinate on the conditions which 
lowered the oxygen density of an ambient atmosphere considerably, the oxygen density which may be 
lowered at an actual mass-production process is 0.1 % extent at most. In an oxygen density of this level 
Hole concentration of required oxygen ion cannot be secured, and baking does not progress smoothly as 
a result, but it becomes difficult to obtain a desired consistency. 

[0006] The place which this invention was made in view of the above-mentioned conventional trouble, 
and is made into the purpose is Mn-Zn which makes reuse of the waste of a baking object possible, 
without being accompanied by difficulty special to baking. It is in offering the manufacture approach of 

a ferrite. 
[0007] 

[Means for Solving the Problem] The 1st invention is Mn-Zn in order to attain the above-mentioned 
purpose. The powder which pulverized and acquired the baking object of a ferrite is reused. Fe203 44.0 
- 50.0 mol%, ZnO 4.0 - 26.5 mol%, 1 of Ti02 and Sn02 sorts, two sorts 0.1-8.0-mol %, the remainder It 
is characterized by performing a quality governing so that it may become the presentation of MnO, and 
performing shaping and baking using the mixed powder which finished this quality governing. 
[0008] Moreover, the 2nd invention is Mn-Zn. The powder which pulverized and acquired the baking 
object of a ferrite is reused. Fe203 44.0 - 50.0 mol%, ZnO 4.0 - 26.5 mol%, 1 of Ti02 and Sn02 sorts, 
two sorts 0.1-8.0-mol%, CuO 0.1 - 16.0 mol%, the remainder It is characterized by performing a quality 
goveming so that it may become the presentation of MnO, and performing shaping and baking using the 
mixed powder which finished this quality goveming. 

[0009] In **** 1 and the 2nd invention, it is arbitrary, and it remains as it is, and when becoming a 
target component presentation, it is good [ the amount of the above-mentioned powder used, i.e. 
playback powder, which carries out reuse ] also considering the whole quantity of the mixed powder for 
shaping as playback powder, as natural, when not becoming a target component presentation only with 
playback powder ~ Fe 203, ZnO, Ti02, Sn02 and CuO, and MnO etc. ~ a suitable amount, in addition 
a quality goveming are performed for each raw material powder, moreover, the mean particle diameter 
of this playback powder — the former ~ the same ~ that minimum although it is desirable to hold down 
to about 1 .0 micrometers — that upper limit the value exceeding 1 .4 micrometers — for example, — It 
does not matter as about 2.0 micrometers. 

[0010] **** 1 and the 2nd invention are Fe 203, as described above. Since it is holding down to below 
50 mol%, even if it is using playback powder, it becomes easy to generate the hole of oxygen ion in a 
baking process, and even if it calcinates the inside of atmospheric air, or oxygen in a suitable ****** 
ambient atmosphere (temperature up-maintenance-temperature fall), a consistency fiiUy comes to 
increase. However, this Fe 203 Since decline in initial permeability will be caused if too few, it is made 
to make 44.0 mol% at least contain. 

[001 1] Ti and Sn ~ Fe3-f from - an electron - receiving ~ Fe2+ Making it generate is known. 
Therefore, it is Fe2+ even if it calcinates the inside of atmospheric air, or oxygen in a suitable ****** 
ambient atmosphere by making these contain. It is generable. Content of Ti02 and/or Sn02 occupied 
during a fiindamental component presentation in **** 1 and the 2nd invention in order to offset the 
crystal magnetic anisotropy of positive/negative It is considering as 0.1-8.0-mol%, and is Fe2+. The 
amount of generation is controlled and it is Fe3+. Fe2+ An abundance ratio is optimized and it makes it 
possible to acquire good soft magnetism. However, the content of Ti02 and/or Sn02 Since initial 
permeability will fall if the effectiveness is small and there is under at 0.1 mol% than 8.0-mol%, it is the 
above-mentioned range. It could be 0.1-8.0-mol%. [ more ] 

[0012] ZnO Since saturation magnetization will decrease if too conversely few [ if many / not much /, 
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Curie temperature will become low and it will become a problem practically, and ] although Curie 
temperature and saturation magnetization are affected, it is the above-mentioned range. Considering as 
4.0 - 26.5 mol% is desirable. Invention of**** 2 is CuO as described above. It is this CuO although 
contained. There is effectiveness which enables low-temperature baking. However, since initial 
permeability will fall if there is too much effectiveness described above when there were not much few 
the contents conversely small, it is the above-mentioned range. Considering as 0.1 - 16.0 mol% is 
desirable. 

[0013] Inside [ **** 1 and the 2nd invention are CaO, Si02, Zr02, Ta205, Hf02, Nb 205, and Y203 
as an accessory constituent ] can carry out minute amount content of the two or more sorts one sort 
again. These accessory constituents have the operation which makes the grain boundary form into high 
resistance, moreover — as an accessory constituent - V205, Bi 203, In 203, PbO, and Mo03 — and — 
One sort in W03 or two sorts or more can be made to contain. Each of these accessory constituents is 
low-melt point point oxides, and has the operation which promotes sintering. Furthermore, it is Cr 203 
as an accessory constituent. It reaches. One sort in aluminum 203 or two sorts may be made to contain. 
These accessory constituents are effective in improving the temperature characteristic of initial 
permeability. 
[0014] 

[Embodiment of the Invention] Mn-Zn Manufacture of a ferrite is faced. Mn-Zn generated at the baking 
process Grind the waste of the baking object of a ferrite using a proper grinding means, for example, a 
hanmier mill, and a jet mill, and this is made into playback powder, this - Fe 203 as a principal 
component, ZnO, Ti02 and/or Sn02 and CuO, and MnO etc. - each raw material powder is mixed by 
the predetermined ratio, and the mixed powder of a target component presentation is obtained. If it is not 
necessary to prepare a fine thing from the beginning and is referred to as about 40 micrometers or less, it 
is enough, and temporary quenching of said mixed powder is carried out in this case, and said playback 
powder is abbreviation fiirther. It pulverizes to 2.0 micrometers or less. Although the temporary- 
quenching temperature in this case changes somewhat with target systems, it can choose proper 
temperature in the temperature requirement of 850 - 950 **. Moreover, a general-purpose ball mill can 
be used for pulverizing of mixed powder. And to this detailed mixed powder, addition mixing of the 
powder of the above-mentioned various accessory constituents is carried out by the predetermined ratio 
by request, and the mixed powder of a target component presentation is obtained. It fabricates by 
coming after that according to the usual ferrite manufacture process, and baking processing held at 
1000-1300 degrees C for 2 to 4 hours is performed further, even if it performs this baking (temperature 
up-maintenance-temperature fall) in atmospheric air - a suitable oxygen density - for example, - 
Although you may carry out in the ambient atmosphere of about 0.1% of oxygen density, when carrying 
out in the ambient atmosphere containing oxygen, it is desirable to pass inert gas, such as nitrogen gas, 
and to control an oxygen density all over a firing fiimace. 
[0015] 

[Example] Example IFe 203 52.5 mol% and MnO are 24.2 mol% and ZnO. After mixing each raw 
material powder with a ball mill so that it may become 23.3 mol%, temporary quenching is carried out at 
the inside of air, and 900 degree C for 2 hours, and a ball mill grinds further for 20 hours, and it is mean 
particle diameter. 1 .2-micrometer mixed powder was obtained, next, this mixed powder - as an 
accessory constituent - CaO 0.05mass(es)% ~ in addition, it mixed with the ball mill fiirther for 1 hour. 
And polyvinyl alcohol is added and comed to this mixed powder, and it is 80MPa. The toroidal-like core 
(Plastic solid) with the outer diameter of 18mm, a bore [ of lOmm ], and a height of 4mm was fabricated 
by the pressure. Then, it is an oxygen density by putting a Plastic solid into a firing fiimace and pouring 
nitrogen. Cooling after calcinating in the ambient atmosphere lowered to 0.1% in the baking processing 
list held at 1300 degrees C for 3 hours is performed, and it is conventional Mn-Zn. The same baking 
object (comparison sample) 1-1 as a ferrite was acquired. 

[0016] Next, using the hammer mill and the jet mill, the above-mentioned baking object 1-1 was 
pulverized so that it might become the mean particle diameter of 40 micrometers or less, and this was 
made into playback powder. And after mixing with a ball mill for 1 hour, polyvinyl alcohol is added and 
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corned to this mixed powder, and it is 80MPa. The toroidal-Uke core with the outer diameter of 1 8mm, a 
bore [ of 10mm ], and a height of 4mm was fabricated by the pressure. Then, it is an oxygen density by 
putting a Plastic solid into a firing furnace and pouring nitrogen. Cooling after calcinating in the ambient 
atmosphere lowered to 0.1% in the baking processing list held at 1300 degrees C for 3 hours is 
performed, and it is conventional N4n-Zn. The playback baking object (comparison sample) 1-2 of the 
same component presentation as a ferrite was acquired. 

[0017] On the other hand, similarly, the above-mentioned comparison sample 1-1 was ground so that it 
might become the bottom of the mean particle diameter of 40 micrometers, with <DP N=0004> using a 
hanuner mill and JUTTOMIRU, and this was made into playback powder. And a raw material required 
for this is added and it is Fe 203. The 2.0-mol remainder% MnO and ZnO The quality goveming was 
performed so that it might become a mole ratio 26:25. [ 48.0 mol%, and Ti02 or Sn02 ] And after 
mixing with a ball mill, temporary quenching is carried out at the inside of air, and 900 degree C for 2 
hours, and a ball mill grinds fiirther, and it is mean particle diameter. 1 .2 micrometers reaches. 2.0- 
micrometer mixed powder was obtained. Next, polyvinyl alcohol is added and corned to this mixed 
powder, and it is 80MPa. The toroidal-like core (Plastic solid) with the outer diameter of 18mm, a bore 
[ of 10mm ], and a height of 4mm was fabricated by the pressure. Then, it is an oxygen density by 
putting a Plastic solid into a firing furnace and pouring nitrogen among atmospheric air. In the ambient 
atmosphere lowered to 0.1%, cooling after calcinating in the baking processing list held at 1300 degrees 
C for 3 hours was performed, and the playback baking object (this invention sample) 1-3 to 1-7 was 
acquired. And a final component is checked by X-ray fluorescence about each sample 1-1 to 1-7 
obtained as mentioned above, and they are baking volume density and IMHz further. Initial 
permeability was measured. Those results are shown in Table 1. 
[0018] 
[Table 1] 
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[0019] From the result shown in Table 1, it is conventional Mn-Zn. As compared with the comparison 
sample 1-1 of original (non-reproducing baking object), a consistency is low, and initial permeability 
also falls sharply and, as for the comparison sample 1-2 which is the playback baking object of the same 
component presentation as a ferrite, is not bearing practical use. On the other hand, although this 
invention sample 1-3 to 1-7 had become the same playback baking object, it became what has a 
consistency and initial permeability almost equivalent to the original comparison sample 1-1, and 
became clear [ that the manufacture approach of this invention contributes to the reuse of a baking 
object greatly ]. Moreover, the sample 1-3 to 1-5 and oxygen density which calcinated in atmospheric air 
in this invention sample Even if a difference was hardly accepted in a consistency and initial 
permeabiHty between the sample 1-6 which calcinated in the ambient atmosphere lowered to 0.1%, and 

1- 7 but having been calcinated in atmospheric air, it tumed out that it is completely satisfactory. 
[0020] Using the hanuner mill and the jet mill, the comparison sample 1-1 of the example 2 above- 
mentioned example 1 was ground so that it might become the mean particle diameter of 40 micrometers 
or less, and this was made into playback powder. And a raw material required for this is added and it is 
Fe 203. The 0-20.0-mol remainder% 2.0-mol% MnO and ZnO The quality governing was performed so 
that it might become a mole ratio 26:25. [ 48.0 mol% and Ti02 ] [ CuO ] And after mixing with a ball 
mill, temporary quenching is carried out at the inside of air, and 850 degree C for 2 hours, and a ball 
mill grinds further, and it is mean particle diameter. 2.0-micrometer mixed powder was obtained. Next, 
polyvinyl alcohol is added and corned to this mixed powder, and it is 80MPa. The toroidal-like core 
(Plastic solid) with the outer diameter of 18mm, a bore [ of 10mm ], and a height of 4nma was fabricated 
by the pressure. Then, the Plastic solid was put into the firing furnace, in atmospheric air, cooling after 
calcinating in a baking processing list for 3 hours was performed at 900-1300 degrees C, and the sample 

2- 1 to 2-4 as a playback baking object was obtained. And it is IMHz while checking a final component 
by X-ray fluorescence about each sample 2-1 to 2-4 which carried out in this way and was obtained. 
Initial permeability was measured. Those results are shown in Table 2. 

[0021] 
[Table 2] 
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[0022] By the sample 2-1 (this invention sample) which does not contain CuO at all from the result 
shown in Table 2, although buming temperature must be set as an elevated temperature 1300 degrees C 
or more obtaining 1000 or more high initial permeability, even if the sample 2-2 which carried out 
optimum dose content of the CuO, and 2-3 (this invention sample) set buming temperature as about 
1000 degrees C low, 1000 or more high initial permeability is obtained, however, it becomes impossible 
[ the sample 2-4 (comparison sample) which contains CuO in a large quantity (20.0 mol%) 
comparatively ] for obtaining 1000 or more high initial permeability without relation to buming 
temperature ~ it tumed out that it is effective in improvement in the initial permeability in a RF region 
in the fall list of buming temperature to carry out optimum dose content of the CuO. 
[0023] Using the hammer mill and the jet mill, the comparison sample 1-1 of the example 3 above- 
mentioned example 1 was groxmd so that it might become the mean particle diameter of 40 micrometers 
or less, and this was made into playback powder. And a raw material required for this is added and it is 
Fe 203. 48.0 mol% and Ti02 The 2.0-mol remainder% MnO and ZnO The quality governing was 
carried out so that it might become a mole ratio 26:25. And after mixing with a ball mill, temporary 
quenching is carried out at the inside of air, and 900 degree C for 2 hours, and a ball mill grinds further, 
and it is mean particle diameter. 2.0-micrometer mixed powder was obtained, next, this mixed powder — 
as an accessory constituent - Mo03 - 0.05mass(es)% and Zr02 - 0.10mass(es)% or aluminum 203 
0.15mass(es)% ~ in addition, the ball mill ground fUrther for 1 hour. And polyvinyl alcohol is added and 
corned to this mixed powder, and it is 80MPa, The toroidal-like core (Plastic solid) with the outer 
diameter of 1 8mm, a bore [ of 10mm ], and a height of 4mm was fabricated by the pressure. Then, the 
Plastic solid was put into the firing fumace, in atmospheric air, cooling after calcinating in a baking 
processing list for 3 hours was performed at 900-1300 degrees C, and the sample (this invention sample) 
3-1 to 3-3 as a playback baking object was obtained. And while checking a final component by X-ray 
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fluorescence about each sample 3-1 to 3-3 which carried out in this way and was obtained, they are 
baking volume density and IMHz. Initial permeability was measured. Those results are shown in Table 
3. From the result shown in Table 3, they are Mo03, Zr02, and aluminum 203 as an accessory 
constituent. Even if it carried out minute amount addition, it turned out that a high consistency and high 
initial permeability are obtained. 
[0024] 
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[0025] 

[Effect of the Invention] As mentioned above, Mn-Zn which starts this invention as explained 
According to the manufacture approach of a ferrite Even if it carries out reuse of the waste of a baking 
object, baking volume density and soft magnetism high enough can be acquired. And it is not necessary 
to make so detailed about [ that it becomes possible to calcinate in atmospheric air (temperature up- 
maintenance-temperature fall) ] and playback powder, and it excels in manufacturability and the large 
reuse technique of the profits in a cost side is established. 



[Translation done.] 



http ://w w w4 . ipdl . ncipi . go . jp/cgi-bin/tran_web_cgi_ej j e 



12/3/2005 



Searching PAJ 



1/2 ^— V? 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-351 625 

(43)Date of publication of application : 19.12.2000 



(51)Int.CI. C01G 49/00 

C04B 35/38 
H01F 1/34 



(21 )Application number : 2000- (71 )Applicant : MINEBEA CO LTD 

007818 

(22)Date of filing : 17.01.2000 (72)Inventor : KOBAYASHI OSAMU 

YAMADA OSAMU 
HONDA KOJI 
KAWASAKI TOSHIHARU 



(30)Priority 

Priority number : 11 097677 Priority date : 05.04.1999 Priority country : JP 



(54) PRODUCTION OF Mn-Zn FERRITE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To regenerate and use the waste of the baked 
material of Mn-Zn ferrite sintered compact. 

SOLUTION: The baked material of Mn-Zn ferrite is ground to give powder. The 
powder is reused and the components are adjusted to have a composition 
comprising 44.0-50.0 mol% of Fe203, 4.0-26.5 mol% ZnO, 0.1-8.0 mol% one or more 
of Ti02 and Sn02 and rest of MnO and, if required, 0.1-16.0 mol% Cub. The mixed 
powder after the component adjustment is molded and baked. 



LEGAL STATUS 

[Date of request for examination] 1 7.01 .2000 

[Date of sending the examiner's decision 17.12.2003 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAABAaW9SDA41 2351 625P... 05/1 1 /21 



2/2 



[Number of appeal against examiner's 2004-01291 
decision of rejection] 

[Date of requesting appeal against 1 6.01 .2004 

examiner's decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.goJp/PA1 /result/detail/main/wAAABAaW9SDA41 2351 625P... 05/1 1 /21 



<19)H*BM*tlFJt (JP) 



«2) ^ 1^^ « (A) 



#182000 -351625 
(P2000-351625A) 
(43)&RIB ?fiE12^12^19B(2000.12.19) 



(BDInta' 

C 0 1 G 49/00 

C0 4B 35/38 
H 0 1 F 1/34 



F I 

C 0 1 G 49/00 

C0 4B 35/38 

HO IF 1/34 



B 4G002 
Z 4G018 
B 5B0 4 1 



m M:^<0Sc2 OL 6 H) 



&l)ttlK## 4$H2000-78I8(P2000-7818) 

(sss>msm ^mm\nnB(smAA7) 

(31)«jfeli^«S# »H¥ll-97e77 
(3S>m.9tB ^mWAB 5 B (1999.4.5) 

&stm9imam b4:(jp) 



(71) USA 000114215 

fiH»««cMJ«ftfflHr**fP«H4106- 

73 

mm»mmvmm»&i748mei i s ^ 

(74)'f^aA 100068618 



(5« Mn-Zii7x9'f hOWtoSrj* 



(57) [mm: 

xmd^^i:nmmOX. fe,0, 44.0~50.0 mo1%. Zn 
0 4.0^26.5 inol%. T1Q, *jJ;i:JfSnO!i©5%<Dia* 

atCcfcO Cuo o.i~i6.o mol%?:$tjJ;5«:gR^5-|!^* 



1 

Mn -Zn KD«gfiSf**i»KtL, 
■Cf#Jtt&^?r|fflIfflLT. F^Q, 44.0^50.0 mo1%, Z 
no 4.0-26.5 mol%. TiOifciD^SnQ,©^ 1 SSSfc 
«2« 0.1~8.0ino1%< ^SP l*iO©(!g^fiSi)&:-5J;^ 

(i»^2] Mn -Zn ■7:c^^\-cymmW^mV^l^ 
rf#/c*S^*WfJfflO"C. Fe,(i 44.0~50.0 (nol%, Z 10 
nO 4.0-26.5 mol%. T1Q,*Jj:C^SnQi©^ 1 SSfc 
t*2« 0.1~8.CnDl%. CuO 0.1~16.0 inol%. ^gP M 

a!(4-r2>Mn -Zn hCDiSiS;^. 
[0 00 1 ] 

itmmmin^icMn -zn ^x^-r hosmmicm 

*). <fcf)PL<««6fiSi*©M©S*f«Jffl*pJtg(c-r5M 20 
n - Zn :7xv-^ h ODmt^miCSS-ri. 
[0002] 

iO-c«. Mn -Zn y:^z'^ ht^S)*). tig* J; <j ;^ W 

^. EM I>^ffl'<>t-df>XIS-?-. -^jSKiRM^i 
U-C^Pffl$nri>*. C©Mn -Zn fif 
*— J»«:»SO inol%J:»Jib^H,»Fe.Q, > ^i&fifj{C»52~ 
55 mol%©Fejab 10~24 fnol%© ZhO<f;< ^SP I*i0 30 
<i:?r$Wr*»*fiS»»fig*Wl/r*JO. fflS«v Fe.0 
, . ZnO . MtO <?>&Jll4i»5^%ef«©SJ^"Cjg^bfc 

^?S^*Ai|ii{cTtffcji7ctt#ffl«4i-r. i2oo~i4oo-c 
c 0 0 0 3 ] c c-c. ±MEm^j:mvm7tn.mmsi.tt 

50 inol%«±<!;!5c4^«©Fe.Q, *^^■Ct,» 

F e' » © jgTnr « F » »iE©*gSfia5iS7^tt* 

WU. Fe'* ©ft©*S^S8E^*tt*fT^mbr®:JStt 
*«Js?)-2>5§!j**5^S*^> 7^Mti-CiifiRl^fc©r». c© 
J;^^iS7cJSl£;«cj;^Fe'» ©^fiK€>»3^-C#^c< j&S 

S*^feJ:-e i.o~i.4 iitmi^cSJ:^fc|&Wi*tf-3rt^ 
cn«. 1.4 MmJ:D;*c#l^t«8KS«FK:ffSI©S 
fSUfinhln-r. —:f3. l.oumJ:»)/h3l><i:t9«:©»t» 
:«iSSI(C]&£yi:2t>7«-&. so 



!|#K2 00 0-3 5 1 62 5 
2 

[0004] 

n-Zn7x^^ h©i!lJt{C*Jl,»-C». SlSrs^J, 

:^ft^©ssf^<©P7&si6*fe-rs*s. Wim&M<Dxm 
r^^-rsiK«K:oc>r«. -e©s^fijffl(c^sij©rais 

RS=&^Orxi'^ <!:ifeS«fiSf4:©JB{coCir«> ^ 
a©aiK:J;»3flitfe^iJ||t--6C<!:»Bj8-C. ^©**» 
*3tl-5©3&fllt«-C*S, 

[0 00 5] c ct>> mi.»<Dm<Dn^mm*mmictj: 

■5SS*Si?g-rSi. Mn -Zn 7*^-/ KDmWlMm 
^©«BK-^:t>©*-C«feffi:fJjiiS©jIl>K^'f:t 

>©?g?Liga{c»jgsn4. c:n*3^K-rsH^^», Fe 
.(^ ©$««<t#B^©^?ge-c*D. Fe.a 
oyj>m^{i i'. *>o#H^©g?«rgS*sffit,» 
*>©^?L36S^fiSL.S<&S. U*>SK:, Se*©Mn - 
Zn7x7-Yh». Fe^Oi 5:50 mol%J:'3 ib^< 
C^SfcS). KSR'r:t>©^?L*s«OS©(CtiJftOt:i^-Y 
■r>:<f>-^:t>*5J:iy^te-fa^>©^?L3:^^K* 
m-t^. -Ot*). Sf*©Mn - Zn ^x^-^ h©*SfiK^ 

ftl»*5« *Sg©a^xsrTtff#-5.m3gtm«itt,^ifc^ 

o.i%ga-e*<?. c©ga©K^e[-c». -ii^sftK 
<tfts. 

[000 6] *SIHJB. JiffiSf*©B8jaj^fC|®*rJS3 
*ifcfe©-C. *©Sfl«>i-r4ic6». «I^«:#S!I©B 
lis ^ C i ft < i^^!SEt*©«©S^f'Jffl*pJfigK-r 4 
Mn-Zn7*^-fh ©Sig:^%ffi«^-r -S £1 i tC* 

^. 

[0 00 7] 

[as*»^-rs/c«f)©^i9;] ±ssw*jifig-r-sfc 

J&. lll©SMg». Mn -Zn 7x^W h©j^^**i^ 
i^L"Cf#yi:t&5S*?lfi|fflL'"C. Feift 44.0—50.0 mol 

%, ZhO 4.0—26.5 mol%. TiQjfcJcU^SnQ,©^ •^© 1 

a*/c»2tt 0.1-8. omol%> ^SP wicxDififiSift-SJ; 
^{c^lHS^tfc^ c©JiS»iiSS*i»*:fciS^5R% 

[0 00 8 3 Iir2©|6ia»> Mn - Zn 7*7-1 

h©«8fig*^*!|»»L-rf#fct&**Sf«JfflL-r, Fe.Qi 4 
4.0— 50.0 nio1%. ZnO 4.0— 26.5 tno1%. T1Q, *J<j;i>*S 
nOi ©5 %©!»*/!:» 2 8 0.1— 8. 0niol%. CuO 0.1 
~i6.0niol%. ^ Mno©«^ift-5J:^{CfiS6»iJBB% 
?fi,\ c©^illM4il>?A/cS^i»3R«r«(,»r*!»g*ja: 

[000 9] *m 1 *J J:0'm2 ©^Bj(c*ji,»-C. ±iBfl 

^©isSE-rgiSiss^ie^^ft^tg^u. ^mm^^ 



3 

ZhO . T1Q,. Sna. CuO . MHO ^(O^W^I&^^M^m. 

*5||*l/l>3&s. Jt(D±mit i.4Mm«rjBjtfc<ii. m« 
[ 0 0 1 0 ] *sJ:iyf|^2 ©^». ilBL-ytJ: ^ 

mmLxi.^-ci>mmmm'^mm^^>(Dmm}i^mLm lo 

CO 0 1 1 ] Ti*jJ:CJtSn». Fe'* 36>?.«^*«l:tB!?-> 

»STiQ,*J«kC;^/*?t«SnQ,©#W«* 0.1~8.0nDl% 
t-^-SCi-C, Fe'* (D^^m^PmVXF^' iFe 

BjtlicL.rt,»S. ?c/cL. TiOiteJ:i>'/*:te«SnQi©^ 
WS*s 0.1 inol%*?S-C»-€-©S&**(/J^3 < . 8.0mt)l% 
<J:<5^l^<!:WaJ88E^*iffiT-r-S©t?, JiffiffiH 0.1-8. 
amol%<!: O/c, 

[ 0 0 1 2 ] zno +c y -iafl[-^tewi»<b{c^% 

2|E|pr2©B?««> iiBUfcJ; -5 «:cuo *$W-re 

iBffiffl 0.1~16.0 niol%<bf S©ASM*UCio 
[ 0 0 1 3 ] 1 *J J:0*II2 ©%ig». SM^i L/-C 
CaO . SiQ, . Zrft . Ta,0,. HfQ,. Nb!iQ,*iJ:CJfY.(i 
©^■^©l«$/i:2«t^±?:a!ia$WS-&.5.C<!:*5-C* 40 

a MoCiteJrO' WOb©^^© ia*^:«2afe(±*#W 

$-a--sc<!:*5-c*^, cn6©MiM»m^-rnt.ffiii!-'i^. 

il/rcr,ft *5j:t>' Al,0b©'5^©ia*/c»2a*^ 
W3-&r*>J:l^t©-c*6. cn6IiM»»fijafitt^© 

[0 0 14] 

[%l^©SIJte©JI5ffil Mn -Zn7*5-f Kr^liftJcBI 50 



#ra2 0 0 0-3 5 1 62 5 
4 

Orti, j^fiXXgT»^L//cMn -Zn ^^c-^-^ h©;gl 
fiS;<*©M4®l[©«9K'#l9:> 

nK^^<i:L.r©Fe,Q, . ZnO . TiQ,*5<i:Df/*:fc« 

SnQ, . CuO . WiO ^©#j[l*4*9*4^S©Jt^-cil^ 

u. gis^^^©@-^^«»6. t«r^w£«»^». 

commit, msm^m^^im 

mumt, asffl^{cj:or^^^t>sjjtsAi. 85o~95o 
♦c©saffiHrt ■cjg:a©fia4iijR-r -s c i # . 
ii^i&^©mt&mc»iaffl©'K-;b5Ji'=&fflt^s 

J: 0 ±ia« *r ©sijffi^©****©? ^©th^-r^jni®^ 
V. as*s^js©®^*4i?*, ^©^». as© 

1000~1300'C-C2~4^rae^T-SggfigiO!a*tf 

fe. ja^*K5Riftfif. m^ii o.a5«ee©KSR«IS©» 
[0015] 

[nsfi^] mmmi 

FGjQ, *5 52.5 mol%> 1*10*524.2 mo1%> ZnO *i!23.3 m 
ol% t ft S J: ^> {C#JKf4t&** sK-;u 5 ;KcrS^ L ft: 
90O"C-C2K5Fra<S«lt, S6K:jJ€-;1/5;1' 

«:-c2(«Fiai»«'i/-c. ^i^n^m i.2/im©s^t&** 

f#fc. 'XtC^ C©S^*tCiiM^iU-CCaO =&0.05ma 

L. 8CMPa ©EE^ril^lSnm rtSlOnm. lftS4iiiii©h 

a^if)l'^ar amm i^^iBLtc, *©f^. *!S3f$* 

^m^iicxti, mmim,-rctic^r,^mis&i o.i 

% * -CTlf fc^ffl»*-C. 1300-CiC 3 ^ra«}t-r 
msmficm^'ik<D^^=S:m\ fi£*©Mn -Zn 7:c 

[0016] ^XK. ±faMfiS(* 1 - 1 5;bi 

r^l'3-;l'*Sn^TjitiL/. 80MPa ©)EE:*J-Ci^l8hm. 
F»3SlOn»n. 4malD l-U-{ ^Jl'iK:^rimMLft. ^ 

mstm^ o.i5«*rTiffc#ffl^4>r, i3oo*ccc3i^ra 

n-Zn7x7-rh ilaH;fiS»ttfiS©S^JSS«= (itISJ 

[0 0 1 7]-:^. i5H;<±iBJt^lsn-i%yN>v 



5 

cn«CieiS^cJl*4**n;lr. Fe.Qi ^US.O mol%. 
TiQ,Sfc«SnOi#52.0inol%. JSSPjW MnOtTnO fC^)V 

mfciO* 2 .Om mOMAI&5^*t5/c. i^fC. COM-^^ 
U tr::.jUT;Un-;l/*JjnA-C3S*iL/. SOMPa ©BE 
:^-Ci1^18nin. rtSlOmn. ISSS 4tmi© h n ^^JW^T 



!RFra2 00 0-3 5 1 62 5 
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b-cmtc^^ 1-1-1-7 fcoi^-r. ^3tXill»*f 
[00 18] 

I i ] 



#^ 




(ml 96) 








IMHz 






ZdO 


TiO. 




1-1 




52.5 




23.3 






1.2 


0.1»>t 


4.97X10' 


ISIO 


1-2 






if 


If 






tt 


0.1X0I 


4.46X10" 


720 


lt-3 




46.0 


25.5 


24.5 


2.0 




tt 




4.95X10' 


1530 


1-4 




» 


/f 


it 






2.0 




4.69X10* 


1500 


1-5 




n 


if 


it 




2.0 


// 




4.90X10* 


1520 


1-6 




i7 


// 


it 


a 




1.2 


0.1«)i 


4.99X10» 


1600 


X-7 




a 


AT 


» 


it 




2.0 


Q-UDt 


4.96X10' 


1550 



[ 0 0 1 9 ] * 1 (iCTfi-ri^^J: 0 . S£*©Mn - Zn 7 

{cj:b«^L-csg]e*jfi<. tnmmmhi^mici&rLxmm 

#4l-3~l-7«, I^DW^i^JsK^Ji^Co-Ct^SfCj* 
i)^i)^t>h-r. ir'}i>-)->\'<o!AM^^ \ - 1 ililiPl^© 
ffiSfci {>'t?)SHS^4*^ -5 © i !5: 0 . *^?^©«® 
*S*s«fi!t(*©Wft*JfflK::*:# < ^^"T^ c <t*s|BP>*^ 

?f ofcl^ip^ 1 - 3~ 1 - 5 i:.WmS&^ o.i^S-CTtf 
/c^HSi4>-C«lfiS*tf -^fc^ l-6*Jj:C^l-7<!:© 

ti-r. :^^«iJ-c«i^^tf-?r*>:^<Bas©)a:t->ci*J^5- 

[0 0 2 0] ^i&0l2 



±M^m 1 ©tbiJ^ 1 - 1 5 ^Ut y X 

J^trJn^r. FftOb *S48.0mol%. TiQ,*i2.0mol%, 
QjO*J0~20.Omol%> VkWfi MiOiZnO i-C-tJl'Jt2 

40 6: 25<»:%SJ;5«:sR:^iBS*tfofc, -ei^r. jK-jU 

S6«:sj?-;V5;i/{crl&Pfl/T, ^^e^^-S 2.o/im© 

3-;t'*i)II^'rj®Ktb. SOMPa ©E^TJ^Sl&ntn. P»3ffi 
lOnin. «S4mm©hD-r4^;l/iK3r (fiSJ^i*) ^rlSJi^L/ 
yt. *©^, WmW^imH^VCKtl, AM*-C. 900- 

laoo-crsB^ra^SfiSias^feuftcj^tiSf^o^&ip^tfiv s 

^^«:iO-C©S*1Sf2- l~2-4 4f#/c. ^L/T. 
C©J:5«:tTfffcSgasF2- l~2-4(cr3t»-r. * 



(5) 1^2 00 0-3 5 1 62 5 

7 8 

Miz -cotaMm^^m^oit, '?-ti60ife**a2«:^ * c o o 2 i ] 



9^ 




3S*«^^ (ml 9<) 




F0tO» 


ItaO 


ZnO 


no. 


CaO 


isoot: 


1200r 


llOOt 


looox: 


300*C 


2-1 




48.0 


25.8 


24.5 


2.0 


0 


1530 


990 


510 


200 


SO 


2-2 






21.4 


20.8 


n 


6.D 


960 


1060 


1540 


1120 


340 


2-3 






17.3 


16.7 


u 


IB.O 


620 


520 


1030 


1520 


1180 


2-4 


Jt«l 


0 


15.3 


14.7 


a 


20.0 


410 


620 


670 


750 


720 



[0 0 2 2] ^2{Cn^-rtemJ:«3. CuO?:^< S3f^cl,i 
im2 - 1 -CB. loooJJLh©«t>l5J2fia 

l:fntf!5:6^cl^3!)i. Cu(y&ji«^W3«/ts5f42 - 2 *i 
J:iyf2-3 (2|s:^Bj^if4) «|^a*iooo-CgSK: 

■5. CuO=&J:b$5fi<J^S (20.0 nn1%) tC^Wf 

[0023] SlJfiWa 

±iBiai0iI 1 ©l:b«5Ki^4 1 - 1 ?r>'^> V- 5 JUi i^x 

i^^Jni^'C. FeitQ, A548.0 inol%. TiQ, *i2.Cmol 
%. g|g|5*i MnOiZnO i-C*;Ui:b26: 25i^cSJ: ^(CRR 

900-CT?2^lffl{S«gt. $6{C;K-;l'5Jl'{cr«&» 



CDil^^iCll|||S(^<bLrMo%^O.OSniass9<. ZrQi^O. 
30 10inass%*/tWAl,(^ *0.15mass%j!ni^, 3 6{C#— ;l/ 

*p*m>« m^m^wt bx(D^n 3 - 

3 - 1 ~ 3 - 3 tcot^r. immtji^^^^n^xm^^m 

(cjtorSgS-rSi^tK, «ifiSftf8fS*jJ:CJflMHz t?© 

40 tJJ^SS^^aj^L/c, ^g-tx6©iS**^3{Cn^T. ^3 
K7r-rS*J:0. Bija;:»iL.-CMoft. ZrQ,> Al.Q, 4Jft 

[0024] 
[«3] 



(6) !($Ba2 0 0 0-3 5 1 62 5 

9 10 







(mol 96) 


(bbssX) 


(md) 


mm 

(kg/m*) 


IHHz 




Fe«Os 


UnO 




no. 


3-1 




48.0 


25.5 


24.5 


2.0 


ItoOs 

0.05 


2.0 


4.98X10' 


1530 


3-2 






ft 


ii 




2r€. 

0.10 


2.0 


4. 94 X 10* 


1550 


3-3 






n 


if 


o 


Al.O. 
O.IS 


2.0 


4.92X10* 


1520 
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